A patient is reported in whom rupture of the posterior papillary muscle of the left ventricle occurred following myocardial infarction. The intractable pulmonary oedema that followed responded to the combined surgical approach of mitral valve replacement, resection of the akinetic area of the left ventricular wall, and saphenous vein aortocoronary bypass. This combination of surgical procedures has not been reported to date, and was considered to have preserved adequate left ventricular performance.
Papillary muscle rupture following myocardial infarction is rare (Sanders, Neubuerger, and Ravin, 1957; Cederqvist and Soderstrom, 1964) . The sudden occurrence of mitral incompetence in an already damaged left ventricle might lead to fatal pulmonary oedema (Davison, 1948; Craddock and Mahe, 1953; Sanders et al., 1957; Cederqvist and Soderstrom, 1964; Heikkila, 1967) . Survival for a longer time, however, albeit with cardiac failure, is possible when the left ventricular function is compromised to a lesser degree or when rupture of the papillary muscle involves one of its heads only (Breneman and Drake, 1962; Adicoff, Alexander, Ferguson, and Kelly, 1963; Horlick, Merriman and Robinson, 1966; de la Torre, Linhart, and Bartley, 1967; Morrow et al., 1968; Braunwald, 1969) . In such patients surgical correction of the ensuing haemodynamic abnormalities by mitral valve replacement with or without resection of the ventricular dyskinetic area has been reported (Austen, Sanders, Averill, and Friedlich, 1965; Holloway, Whalen, and McIntosh, 1965; de la Torre et al., 1967; Morrow et al., 1968; deBusk et al., 1970; Hatcher et al., 1970; Schimert et al., 1970) . This is a report of a case with myocardial infarction and a ruptured left ventricular papillary muscle leading to intractable pulmonary oedema. Resection of an akinetic area of the posterior wall of the left ventricle, mitral valve replacement, and saphenous vein aorto-coronary bypass grafting considerably improved the patient's condition. During the first six postoperative days the patient remained in a low cardiac output state. Gradual improvement followed and when discharged from hospital he required only anticoagulant therapy. Six months after the operation the patient has remained well with no relevant cardiac symptoms.
DISCUSSION
Following myocardial infarction, the estimated incidence of rupture of a left ventricular papillary muscle is less than 1% (Cederqvist and Soderstrom, 1964) . Involvement of the posterior papillary muscle usually results from occlusion of a branch of a dominant right coronary system (Heikkila, 1967) . The anterior papillary muscle is less frequently affected (Craddock and Mahe, 1953; Sanders et al., 1957; Sanders, Armstrong, Willerson, and Dinsmore, 1971) . Reported cases of papillary muscle rupture complicating myocardial infarction have been reviewed (Davison, 1948; Craddock and Mahe, 1953; Sanders et al., 1957) . The sudden development of pulmonary oedema and the emergence of an apical systolic murmur during the first two weeks after the onset of myocardial infarction were found to be characteristic features in the diagnosis of mitral incompetence due to rupture of a papillary muscle (Sanders et al., 1957; Breneman and Drake, 1962; Adicoff et al., 1963) . Unless further myocardial infarction occurs, and apart from the subsequent development of left atrial or ventricular strain, electrocardiography was not reported to show specific changes (Breneman and Drake, 1962; Phillips, De Pasquale, and Burch, 1963) . Chest films might reveal pulmonary vascular congestion with a near normal left atrial size and normal cardiothoracic ratio (DeBusk et al., 1970; Sanders et al., 1971) .
Echocardiography was not found useful in the diagnosis or assessment of the severity of mitral incompetence (Effert, Bleifeld, Deupmann, and Karitsiotis, 1964; Winters et al., 1967; Wharton, 1969) . Prolapse of the mitral valve leaflets during ventricular systole, or an at random movement of either leaflet, was demonstrated in patients with diseased or ruptured subvalvular anchoring structures (Dillon, Haine, Chang, and Feigenbaum, 1971; Duchak, Chang, and Feigenbaum, 1972) . These features were not found useful in the patient reported here, probably because of the localization of the site of incompetence at the posteromedial commissures, which was away from the central part of the valve exposed to the ultrasonic beam. Cardiac catheterization and angiography confirm the presence of mitral incompetence and assess the degree of regurgitation and the movement of the ventricular wall.
Mitral valve repair (Adicoff et al., 1963; Horlick et al., 1966) and mitral valve replacement for such lesions have been reported (Austen et al., 1965; Holloway et al., 1965; de la Torre et al., 1967; Morrow et al., 1968; deBusk et al., 1970; Hatcher et al., 1970; Schimert et al., 1970) . The results of valve replacement were shown to depend on the extent of impairment of left ventricular function by the myocardial infarction (Morrow et al., 1968; deBusk et al., 1970) .
Aorta to coronary artery saphenous vein bypass grafts in patients with ischaemic heart disease were followed by improvement in cardiac symptoms and left ventricular performance (Favalaro, 1970; Manley, Johnson, Flemma, and Lepley, 1972; Morris et al., 1972) . In patients with severe congestive heart failure, particularly when associated with papillary muscle dysfunction and mitral incompetence, no improvement was obtained by myocardial revascularization alone or when combined with mitral valve repair (Spencer et al., 1971) . Resection of a left ventricular scar combined with coronary artery bypass did not produce good results in patients with extensive coronary heart disease (Kouchoukos, Doty, Buettner, and Kirklin, 1972; Spencer, 1972) . In patients with a lesser degree of myocardial damage, the combination of saphenous vein graft and resection of a left ventricular scar might improve or preserve myocardial performance (Milstein, 1970) . Improvement in the clinical state and left ventricular function was observed after resection of an akinetic area in patients with congestive heart failure following myocardial in. farction and in patients who had additional mitral valve replacement for papillary muscle dysfunction (Heimbecker, 1969; Schimert et al., 1969; Schimert et al., 1970) . Preoperative angiographic assessment of left ventricular wall movement and coronary artery morphology would help to select those patients who may benefit from myocardial revascularization and resection of a non-contracting area of the left ventricle (Spencer, 1972) .
In our patient such a combination of procedures might have obviated the postoperative residual left ventricular failure and ischaemia. The 392 group.bmj.com on January 18, 2018 -Published by http://thorax.bmj.com/ Downloaded from survival for three months after the rupture of a papillary muscle indicated that left ventricular function was not severely compromised. The quality of the coronary arteries was assessed during surgery. One can only presume that the view taken at surgery-that the left coronary arteries were 'normal'-was true in view of the fact that the patient has had neither recurrence of anginal pain nor other cardiac symptoms.
